Objectives: Hydrogels are macromolecular networks able to absorb and release water/biological fluids in a reverse phase manner, in response to specific environmental stimuli. Such stimuli -sensitive behavior makes hydrogels interesting for the design of smart devices applicable to a variety of technological fields. They are able to absorb and retain 10-20% and upto 1000 times of water or biological fluids than their dry weight. The aim of this study is to extend the work in drug delivery in stomach at pH 2-2.2.
Such binding zones between G-blocks are often referred to as "egg boxes".
These cross-linked ions that stabilize alginate chains forming a gel structure, with more freely movable chains that bind and entrap large quantities of water or biological fluids. The gel formation (gelification) processes is characterized by the eviction of water.
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The softer, more fragile and lower porosity gels are made of M-rich alginate groups. This is due to the lower binding strength between the polymer chains and to the higher flexibilities of the molecules. The gel formation process is highly dependent on diffusion of gel formation ions into polymer network. Visco-elasticity and transmittance of alginate structures are highly affected by the M/G ratio. Alginic acid and its salts of sodium and calcium are being used in the medical, pharmaceutical, cosmetic and food industry because of its non-toxic and biocompatibility.
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The main advantages of hydrogels are that they possess a degree of flexibility very similar to that of natural tissues, due to their significant water content. The stimuli-sensitive behavior makes hydrogels interesting for the design of smart devices applicable to a variety of technological fields.
Hydrogels are in general, materials composed of three -dimensional hydrophilic polymer networks and water that fills the free spaces inside this network.
Hydrogels are able to absorb and retain 10-20% upto 1000 times of water or biological fluids than their dry weight. Hydrogels respond reversibly to slight changes of the properties of surrounding media; hence they are called as "intelligent materials." This ability is due to the hydrogels found many applications in industry and pharmacy, for example as controlled drug delivery The swelling and dehydration behavior is one of the most importances among other significant properties of hydrogels. 4 Several applications of hydrogels such as drug delivery systems (drug slow release), a wound dressing, dental applications, transdermal implants, injectable polymers, contact lenses, super absorbents, and environmental sensitive hydrogels. [5] [6] [7] [8] [9] Hydrogels are interacting with aqueous solutions and swelled to certain equilibrium and retain a significant proportion of water within their structure.
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Sodium alginate (SA) is a hydrophilic polysaccharide, natural polymer, composed of mannuronic acid unit. This compound has been used for a long time in various industries, such as agriculture, foods, medicines, textiles, cosmetics, printing, etc. SA is also used as a thickener, stabilizers, emulsifier or micro encapsulation. SA is also used in slow release drug delivery system, and fertilizer.
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SA has a molecular structure similar with collagen, therefore it can make skin smooth, elastic and can recover wound, and it can be used as a natural alternative product for health care and cosmetics. [12] [13] [14] SA is biological origin, has good characteristics, such as biocompatible, or biodegradable and gel forming ability. Poly (vinyl alcohol) (PVA), is hydrophilic polymer, has a great interest to be used as a biomaterial because it has good biocompatible properties. It has chemical stability, high durability and high degree of swelling in water or biological fluids. PVA is non-toxic to viable cells, non-carcinogenic, has high biocompatibility, and has consistency similar to soft tissue, film forming with high mechanical strength and long -term temperature stability. Its 3-dimensional network enable to facilitate diffusional exchange of nutrients and waste products with surrounding environment, it is used in various biomedical, pharmaceutical, biotechnology and other industrial fields. [15] [16] [17] [18] [19] [20] However, even though PVA is a biomaterial, but brittle in nature; therefore it needs to be blended with other polymer or by copolymerization, eg. with sodium alginate, to obtain a better property that can be used to encapsulate or entrap or to immobilize an enzyme or drug in micron or submicron (nano) size, to keep the constancy of its activity or to prevent activity decreases drastically. Hence make it work more effective and efficient compared to when it is in free condition. [21] [22] [23] The cross linked alginate hydrogels have been used as a controlled release 
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The structure and properties of hydrogels are similar to many biological tissues such as cartilage and the corneal stroma in the eye. [38] [39] Hydrogels are accomplished of undergoing large reversible deformation in response to changes in several environmental factors.
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For example, hydrogel size is sensitive to pH, temperature, concentration of salts, and electric fields.
EXPERIMENT MATERIALS AND METHODS

Materials
Sodium alginate, Poly (vinyl alcohol) molecular weight 1,25,000 and glutaraldehyde (25 %) was purchased from S.d. fine chem limited, Mumbai-30, India. Hydrochloric acid, perchloric acid, sodium hydroxide and acetic acid were purchased from Reachem Laboratory chemicals private ltd, Chennai-600058, India. Calcium chloride, Magnesium chloride, sodium chloride, potassium chloride were purchased from E-Merk limited Mumbai -400018, India, and double distilled water were used throughout the experiment.
Methods
Preparation of Sodium alginate/ Poly (vinyl alcohol) hydrogels
7 g of sodium alginate dissolved in 100 mL of water by constant stirring. 9 g of PVA dissolved in the same solution by stirring about 3 hr at 80°C to 85°C and 12 mL of glutaraldehyde (25 %) is added to the same solution, this solution is kept under 80°C for 3 hr. After 3 hr the obtained hydrogel is washed with distilled water and ethanol, to remove the excess monomer, cross -linking agent. After 2-3 times of washing the hydrogel are dried under 40°C in an oven.
Likewise synthesized the different SA/PVA hydrogels by varying volume of glutaraldehyde (10 and 8 ml) are used for swelling studies. 
Surface morphology of hydrogels
The surface morphology of sodium alginate, PVA and glutaraldehyde crosslinking hydrogels were investigated by using scanning electron microscopy (SEM zeiss, LS15) ( Figure. 2).
Swelling Behavior of hydrogels
In the swelling behavior of hydrogels, authors also studied swelling ratio of the hydrogel sample was measured at different temperatures in different solvents by using gravimetric method. The pre weighed dry hydrogel samples were 
% DS is the degree of swelling expressed in percentage, W1 and W2 are the masses of sample before and after swelling respectively ( Figure. 3 to 5) (Table1).
Swelling at various pHs
We are prepared the solution to acidic, basic and neutral pHs by diluting of phosphate buffers (pH 3.2, pH 7, pH 2 and pH 10) solutions at room temperature, 30°C, 37°C and 40°C temperatures. The pH values are checked by using pH meter. The dried hydrogel samples were used for the swelling measurement according to eqn (1) (Figure.6 ).
u n c o r r e c t e d p r o o f
Swelling in salt solutions
Swelling capacity of hydrogels was determined in the different salt solutions (KCl, NaCl, CaCl2, and MgCl2) and also with various concentrations like 0.4, 0.6, 0.8, 1, and 1.2 N according to the above method ( Figure.7) .
RESULTS
The authors reported the swelling effects of hydrogels on salts, acids, base, temperature and pH. 8 mL of glutaraldehyde shows the highest swelling rate as compared to that of 10 mL and 12 mL. Figure.1 shows that FTIR spectra it deals with the molecular interaction between sodium alginate and PVA. Surface morphology of hydrogels was studied by using scanning electron microscopy (SEM zeiss, LS15) in figure 2, figure 3 to 5 and table 1 represent swelling behaviour of hydrogels at different temperature i.e; 30⁰C, 37⁰C, 40⁰C and room temperature with different salts. Figure 5 represent behaviour of hydrogels at different pH. respectively.
DISCUSSION
Fourier transformed infrared spectral analysis
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The peak at 2925.38 cm -1 represents for C-H alkyl stretching bond. 
Scanning electron microscopy (SEM) images
Scanning electron microscopy (SEM) describes the surface morphology of SA/PVA hydrogels in figure 2. According to the SEM images (Figure 2a) , the pure sodium alginate shows a very smooth surface which is about devoid of any surface feature 44 . In figure 2b SEM images of pure PVA shows a very smooth, uniform and non-porous surface structure, which may be attributed to the crystallization of PVA.
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However, the addition of SA into PVA hydrogel in different portions provides very tiny pores at surface, these pores decreases with increase of glutaraldehyde concentration (Fig 2c to 2e) .
Effect of pH on Swelling of Hydrogels
The sensitivity of the hydrogels was measured from pH 2 -pH 10. No additional ions (through buffer solutions) were added to medium for setting pH because absorbency of an absorbent is strongly affected by ionic strength. Therefore stock HCl ( pH 1.0) and NaOH (pH 10.0) solutions were diluted with distilled water to reach preferred acidic or basic pHs respectively. In table 2, figure 6, the swelling capacity of hydrogel at pH 2 can be accredited high repulsion of anion-anion carboxylic (COO-) groups. At basic conditions (pH≥7), the most of the carboxylate groups are protonated and the low swelling values of hydrogels can be attributed the presence of non-ionic hydrophilic -OH, and -COOH groups in the PVA and alginate back bones respectively. The swelling capacity is decreased with further increase of pH (pH10 or pH > 7). Again the swelling loss is due to the counter ions, i.e Na+, that shield the charge of the carboxylate anions and prevent efficient anion-anion repulsion. As a result, a remarkable decrease in equilibrium swelling is observed.
pH Dependence of Swelling rate of water
The swelling rate was decreased with increasing from pH 2-10; it was evident from the data given. The negatively charged ionic back bone of PVA and SA are more expanded because of protonation of carboxylic groups is negatively charged. This expanded form makes for easy diffusion of water molecules into the hydrogel network. On the converse, the hydroxyl groups are mostly in the protonated form, and show less polar character on pH≥ 7. And therefore, results u n c o r r e c t e d p r o o f in the polymer with lower affinity to water. Thus, hydrogels are less expanded on pH ≥7. The increased in swelling ratio are responsible for theory of electrostatic repulsion between carboxylic ions in the polymer chains and ionic present in the pH solution and the ionic osmotic pressure generated from mobile counter ions to charged ion in the network. Thus, dilute the charge density of the hydrogel, because of PVA is not ionic in character (Table 2 ). Figure.6 show the Swelling studies of phosphate buffered pH solutions, the glutaraldehyde cross-linked PVA/SA samples show gradual increase (in swelling degree in the pH 2 and 3.2) followed by decreased in swelling degree in the pH 7 and 10 at different temperatures (25°C, 30°C, 37°C). In this studies 8% glutaraldehyde cross linked hydrogel having high swelling degree as comparing to the 10% and 12% glutaraldehyde cross-linked hydrogels.
Effect of Temperature on Swelling of Hydrogels
It is obvious from the Figure 6 that the temperature leading to hydrogel with the highest absorbency is found to be around 37°C. The swelling capacity of hydrogel was decreased with increasing temperature above the 37°C. The increase in swelling rate values is dependent on kinetic energy of the polysaccharide chains which led to lower soluble content of the hydrogel as well as increasing the concentration of glutaraldehyde diffusion rate of SA and PVA back bone. The higher reaction temperature proves the results from higher reactant movement and effective collision. The temperature about 37°C, the possible "thermal cross linking" reaction to polysaccharide backbones may act as a major role to lead low-swelling hydrogels. In addition, the swelling loss may be related the increasing of cross linked bond formation of completion of the ester and ether formations by further reaction to the possible mono-ester species with another polysaccharides chain (scheme1).
Effect of Salt solution to Hydrogels
Hydrogels are considered as poly electrolytes suggest that their porosity should decrease as ionic strength increases. SA/PVA hydrogels with various chloride 
